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FEDW M AVIATION ADMINISTRATION 

PURCHASE DESCRIPTION 

EMERGENCY LOCATOR TRANSMITTER DIRECTION FINDER 

1. SCOPE 

1.1 Scope.- The equ ipment  d e s c r i b e d  h e r e i n  i s  a  p o r t a b l e  r a d i o  
D i r e c t i o n  F i n d e r  (DF) t o  be used f o r  homing on Emergency L o c a t o r  
T r a n s m i t t e r  (ELT) s i g n a l s  a t  121.5 MHz o r  243 MHz. 

2 .  APPLICABLE DOCUMENTS 

2.1 FAA S tandard . -  The f o l l o w i n g  FAA s t a n d a r d ,  o f  t h e  i s s u e  s p e c i f i e d  
i n  t h e  i n v i t a t i o n  f o r  b i d s ,  fo rms a  p a r t  o f  t h i s  pu rchase  d e s c r i p t i o n :  

FAA-STD-013 Q u a l i t y  C o n t r o l  Program Requi rements  

2.2 M i l i t a r y  Documents.- The f o l l o w i n g  M i l i t a r y  s p e c i f i c a t i o n  and 
s t a n d a r d ,  o f  t h e  i s s u e  i n  e f f e c t  on  d a t e  o f  t h e  i n v i t a t i o n  f o r  b i d s  
o r  r e q u e s t  f o r  p r o p o s a l s ,  fo rms a  p a r t  o f  t h i s  pu rchase  d e s c r i p t i o n :  

MIL-E-17555 E l e c t r o n i c  and E l e c t r i c a l  Equipment and Assoc ia -  
t e d  R e p a i r  P a r t s ,  P r e p a r a t i o n  f o r  D e l i v e r y  o f  

MIL-STD-454 S t a n d a r d  Genera l  Requ i rements  f o r  Electronic 
Equipment 

MIL-STD-781 Reliabilit]. Tests; Exponential Diztribution 

( c o p i e s  o f  t h e s e  s p e c i f i c a t i o n s  and t h e  a p p l i c a b l e  FAA s t a n d a r d  may be 
o b t a i n e d  from t h e  F e d e r a l  A d m i n i s t r a t i o n ,  Washlr iqton, D.C. 20591 ) . 



A t t e n t i o n :  C o n t r a c t i n g  O f f i c e r .  Requests shou ld  f u l l y  i d e n t i f y  
m a t e r i a l  des i red ,  i .e. ,  s p e c i f i c a t i o n  numbers, dates,  amendment 
numbers, complete drawing numbc . ,; a1 so, r eques t  shou ld  s t a t e  t he  
c o n t r a c t  i n v o l v e d  o r  o t h e r  use t o  be made of  t h e  reques ted  m a t e r i a l ) .  

? 

( S i n g l e  cop ies  o f  M i l i t a r y  s p e c i f i c a t i o n s  and s tandards may be r e -  
quested by m a i l  o r  te lephone from U.S. Naval Supply Depot, 5801 Tabor 
Avenue, P h i l a d e l p h i a ,  Pennsy lvan ia ,  191 20. For  te lephone reques ts ,  
c a l l  215/697-3321, 8:00 AM t o  4:30 PM, Monday th rough  F r i day .  Not 
more than  f i v e  i tems may be o rdered  on a  s i n g l e  reques t ,  and t h e  
I n v i t a t i o n  f o r  B i d  o r  Con t rac t  Number shou ld  be c i t e d  where a p p l i -  
cab1 e )  . 

3. REQUIREMENTS 

3.1 Equipment t o  be f u r n i s h e d  by c o n t r a c t o r . -  Each D i r e c t i o n  F i nde r  
f u r n i s h e d  by t h e  c o n t r a c t o r  s h a l l  be complete  i n  accordance w i t h  a l l  
t h e  purchase d e s c r i p t i o n  requ i rements  and s h a l l  i n c l u d e :  

D i r e c t i o n  F i n d e r  w i t h  c r y s t a l s  
Headset 
Antennas 

- B a t t e r i e s  
T r a n s i t  case 
I n s t r u c t i o n  Manual ( two  p e r  equipment)  

Commercial i n s t r u c t i o n  manuals meet ing  t h e  requ i rements  o f  paragraph 
3.19 s h a l l  be f u r n i s h e d  i n  accordance w i t h  t h e  c o n t r a c t  schedule.  A 
one p a r t  i n s t r u c t i o n  manual s h a l l  cover  a l l  t h e  equipments desc r i bed  
h e r e i n  which a r e  f u r n i s h e d  under t h e  c o n t r a c t .  

3.2 Ope ra t i ng  env i ronment  c o n d i t i o n s  .- 
Ambient tempera tu re  -20°c t o  +50°c 
R e l a t i v e  h u m i d i t y  5% t o  95% 
A1 t i  tude  0 t o  15,009 ft. 

above see l e v e l  
Vo l t age  9V - 24V (12V p r e f e r r e d ,  b u t  n o t  

r e q u i r e d )  
C 

The equipment s h a l l  be capable  o f  meet ing  a l l  performance r e q u i r e -  
ments s p e c i f i e d  h e r e i n  under any combina t ion  o f  t h e  cond i t i ons .  above, 
un less  mod i f i ed  by  o t h e r  s t a t e d  requ i rements  h e r e i n .  



3 . 3  Genera l  F u n c t i o n a l  Requ i rements . -  The D i r e c t i o n  F i n d e r  (DF) spe- 
c i f i e d  h e r e i n  c o n s i s t s  o f  a  c r y s t a l - c o n t r o l l e d  superhe te rodyne  n o r t a b l e  
hand-he ld  r e c e i v e r  w i t h  antenna des igned  t o  p r o v i d e  homing c a p a b i  1  i t j  - 
i n  response  t o  e m i s s i o n  on t h e  emergency l o c a t o r  f r e q u e n c i e s .  Emiss ion  
f r o m  ELT 's  may be a t  a  d i s t a n c e  as when a c t u a t e d  by  a  c r a s h  i m p a c t  o r  
may be l o c a l  as when a c t u a t e d  i n a d v e r t e n t l y  a t  an a i r p o r t .  

3 .4 Frequency S i g n a l s . -  Each DF s h a l l  be capab le  o f  o p e r a t i n g  on 
121.5 MHz and 243.0  MHz. S e l e c t i o n  o f  t h e  o p e r a t i n g  f requency s h a l l  
be a c h i e v e d  b y  n o t  more t h a n  a  p o s i t i v e  a d j u s t m e n t  o f  t h e  antenna and 
a  s i n g l e  s w i t c h  a c t i v a t i o n .  C o n t r o l s  must  be e x t e r n a l  and e a s i l y  a c -  
c e s s i b l e  t o  t h e  o p e r a t o r .  

3.5 Frequency S t a b i l i t y . -  The c r y s t a l - c o n t r o l l e d  l o c a l  o s c i l l a t o r  
f r e q u e n c y  s h a l l  rema in  w i - th in  t 0.009% of  t h e  d e s i g n  c e n t e r  f r e q u e n c y  

f o r  o p e r a t i o n  on t h e  a s s i g n e d  f r e q u e n c y  ( 3 . 4 ) .  

3.6 R e c e i v e r  S e n s i t i v i t y . -  The o v e r a l l  r e c e i v e r  s e n s i t i v i t y  s h a l l  be 
-115 dBm a t  121.5 MHz and -100 dBm a t  243.0 MHz. The t e s t  c o n d i t i o n  
b e i n g  a  t e s t  c a r r i e r  modu la ted  30:: w i t h  a  1000 Hz s i n e  wave s i g n a l .  
The - S+N r a t i o  s h a l l  equa l  o r  exceed 10 dB a t  b o t h  f r e q u e n c i e s .  

N 

3.6.1 O v e r l o a d i n g .  - Nearby, b o t h  p h y s i c a l l y  and a d j a c e n t  channe l  w ise ,  
'10 w a t t  a i r c r a f t  communicat ion  t r a n s m i t t e r s  s h a l l  n o t  o v e r l o a d  t h e  DF 
c i r c u i t s  t o  t h e  e x t e n t  t h a t  i t  c a n n o t  pe r fo rm i t s  f u n c t i o n .  

3.7 Image and I . F .  R e j e c t i o n . -  The image r e j e c t i o n  f o r  t h e  DF s h a l l  be 
a t  l e a s t  70 dB down and t h e  I F  r e j e c t i o n  s h a l l  be a t  l e a s t  70 dB down a t  

3.8 I . F .  Bandwid th . -  The I .F .  b a n d w i d t h  s h a l l  n o t  exceed 50 Khz a t  t h e  
6db p o i n t s .  

3.9 Aud io  O u t p u t . -  A l o u d s p e a k e r  s h a l l  be p r o v i d e d ;  and an a u d i o  o u t p u t  
c i r c u i t  a t  8 ohms s h a l l  be p r o v i d e d .  The a u d i o  s i g n a l  l e v e l  s h a l l  be 
c o n t r o l  1  ed b y  a  g a i n  c o n t r o l  wh ich  i n c o r p o r a t e s  t h e  ON-OFF s w i t c h .  

3.10 R .  F. S e n s i t i v i t y  C o n t r o l  .- A s e n s i t i v i t y  c o n t r o l  ( e x t e r n a l  and 
e a s i l y  a c c e s s i b l e )  s h a l l  be i n c o r p o r a t e d  i n  t h e  DF t o  p r o v i d e  o p e r a t i o n  
o v e r  t h e  range  o f  i n p u t  s i g n a l s  s p e c i f i e d  h e r e i n .  

3.11 O u t p u t  M e t e r ( s ) . -  An o u t p u t  m e t e r ( s )  s h a l l  be p r o v i d e d  from t h e  
R.F. o r  I . F .  c a r r i e r  s i q n a l s .  C i r c u i t  s e n s i t i v i t y  s h a l l  be such t h a t  
an i n p u t  s i g n a l  o f  -97 d ~ m  max t o  t h e  r e c e i v e r  w i l l  p roduce  F u l l  s c a l e  
m e t e r  d e f l e c t i o n .  The m e t e r ( s )  s h a l l  p r o v i d e  b o t h  a  l e f t l r i q h t  i n d i -  
c a t i o n  and a  s i g n a l  s t r e n g t h  i n d i c a t i o n  o f  r e c e i v e d  E L I  s i g n a l s ,  and 
s h a l l  be i l l u m i n a t e d  t o  p e r m i t  v i e w i n g  o f  t h e  m e t e r ( s )  f o r  n i g h t  o p e r -  
a t i o n .  I l l u m i n a t i o n  i s  t o  be c o n t r o l l e d  b y  a  s w i t c h  mounted i n  a  p o s i -  
t i o n  c o n v e n i e n t  t o  t h e  o p e r a t o r .  



3.12 Antenna Di r e c t i v i  t y .  - The antenna(s)  shal l  respond t o  ELT 
s ignals  so t ha t  a  maximum signal from the forward di rect ion i s  the homing 
guide cha r ac t e r i s t i c .  The f ron t  t o  back r a t i o  shal l  be not l e s s  than 15 dB 
a t  121.5 MHz and 1  OdB a t  243 M H z .  

3.13 Battery Operation.- The equipment shal l  be capable of operating 
Trom an in ternal  ba t t e ry .  The ba t t e r i e s  shall  be rechargeable from 60 Hz 
117 VAC power. Nickel -cadmium ba t t e r i e s  a r e  preferred.  Bat ter ies  shal l  
provide continuous operation time of n o t  l e s s  than 40 hours in the no 
signal mode, and a t  l e a s t  10 hours in the fu l l  signal mode. Only common 
ea s i l y  obtainable ba t t e r i e s  shal l  be used. 

3.14 Battery Compartment. - A ba t te ry  compartment shall  be provided which 
1s  access ible  without the use of special  too l s .  

3.15 Case.- The case shall  be rugged, small in s i z e  and l i g h t  in weight. 
The case shal l  be weatherproof in such a  manner as t o  prevent the ent ry  
of r a i n ,  snow, o r  blowing dust .  

3.16 Transi t  Case.- 'The t r a n s i t  case shal l  be constructed of f ibe rg lass  
reinforced p l a s t i c .  I t  shal l  have carrying handles t ha t  fold f l a t  when . - 

not in use. Form f i t t i n g  foam cushionings, t h a t  f i t s  the encasement of 
the DF,  shal l  be provided t o  provide maximum protection agains t  damage 
t h a t  otherwise would r e s u l t  from handling, dropping and crushing. 

3.17 Wei h t  The Direction Finder shal l  be designed fo r  po r t ab i l i t y  
and shal weight not more than four pounds with b a t t e r i e s .  _le- 
3.18 S ize . -  The Direction Finder shal l  be designed fo r  hand held oper- 
a t ion under f i e l d  condit ions.  

3.19 Ins t ruct ion Manual . -  Commercial type ins t ruc t ion  manuals shal l  be 
furnished i n  accordance with the contract  schedule and shal l  contain as 
a  minimum the following: 

Contractor ' s  name and address 
Contractor'  s  model number 
Guarantee clause 
Photograph of equipments 
General descr ip t ion 
Theory of operation 
Operating ins t ruc t ions  
Maintenance ins t ruc t ions  
Replaceable pa r t s  1 i s t  
Wiring and schematic diagrams 

3.20 Interchangeabi l i ty . -  Each component of a  given type shal l  be 
interchangeable physically and e l e c t r i c a l l y  with the  corresponding 
component- having the same- reference designation and c i r c u i t  posit ion 
In a l l  o ther  equipments f o r  the same type manufactured on the same 
con t rac t .  No equipment shal l  include a  component which i s  not common 
t o  a l l  other equipments. 



3.21 Workmanship. - Workmanship shall  be professional , equivalent t o  
the best standard of the industry in every respect; and the Direction 
Finder shall  be manufactured a n d  processed so as t o  meet the require- 
ments specified herein. Morkmanship shall be in accordance w i t h  
MIL-STD-454, Requirement 9 ,  Workmanshi p .  

3.22 Rel iabi l i ty . -  The Direction Finder shall be tested for reqiabi- 
7 i t y  using MIL-STD-781. The minimum acceptable MTBF i s  10,000 hours. 

3.23 Re1 iabi l  i  t y  Demonstration .- MIL-STD-781 t e s t  plan XXV, Test 
Level A - 1  with a  discrimination r a t i o  of 3/1 and a r isk or 30 ~ e r c e n t  
shall  be used by the contractor t o  demonstrate r e l i a b i l i t y .  ~ k s t  d u -  
ration for  th i s  p l a n  i s  0.37 times the specified MTBF per unit a n d  i s  
equal to 3700 hours. To reduce t e s t  times not less  t h a n  10 units may 
be demonstrated for  370 hours nor more than 25 units for  148 hours. 
This i s  the minimum test ing required provided no calibration fa i lures  
have occurred. The r e l i a b i l i t y  demonstration t e s t  procedures shall 
be submitted t o  the Government for  approval. No calibration fa i lures  
are allowed. 

3.24 Failure Cr i te r ia . -  Direction Finder in tegr i ty  i s  the prime 
goal of the demonstration t e s t  rather than i t s  capabili ty t o  r u n  
continuously for  a  specified number o f  hours. Calibration fa i lures  
a re  those which will allow the Direction Finder t o  indicate data 
which i s  outside of the specified tolerances. Functional fa i lures  
are any fa i lures  which af fec t  usabi l i ty .  Providing no f a i lu re  
pattern i s  established, a  total  of 5 functional fa i lures  will be 
permitted during the above r e l i a b i l i t y  demonstration. 

4. QUALITY ASSURP.NCE PROVISIONS 

U The provisions of FAA-STD-013 shall apply to  insure a  sa t i s fac-  
tory qual i ty  assurance program and product conformance with the re- 
quirements of th i s  purchase description. 

4.2 General Inspection Provisions.- All t e s t s  and inspections to  
determine compliance with the e lec t r ica l  and mechanical requirements 
of the ~urchase  description shall be made by the contractor a ~ d  shall 
be subject t o  Government inspection. The term "Government inspdctton" 
as used herein, means tha t  an FAA representative will witness the 
contractor 's  tes t ing and inspection, and w i l l  carry out such visual 
a n d  other inspection as deemed necessary to assure compliance with 
contract requirements. The Government reserves the r ight  t o  waiver 
Government inspection a t  the contractor 's  plant.  



4.2.1 Environment Test Conditions. - All acceptance t e s t i ng  shal l  be 
accomplished a t  standard operating condit ions within the following: 

Relative humidity 10 - 60% 
A 1  t i  tude 0 - 5000 f t  
Ambient temperature 21 t ~ O C  

4.3 Test Plan.- A t e s t  plan i s  required.  I t  shall  include proposed 
t e s t  data forms, t e s t  procedures and l i s t  of t e s t s  in accordance w i t h  
FAA-STD-013, paragraph 2.2.1. Submission of copies and approval shal l  
be in accordance with paragraph 2.2.2. 

4.4 Test Data.- Submit data in accordance with FAA-STD-013, para- 
graph 2 . 2 . 2 .  For each Oirection Finder, the contractor  shal l  furnish 
t e s t  data complying with the approved t e s t  plan ( 4 . 3 ) ,  describing the 
response o r  r e su l t s  obtained during the inspection and t e s t s .  Test data 
f o r  a l l  t e s t s  s h a l l ,  where appl icable ,  contain quan t i t a t ive  information. 
The t e s t  data must demonstrate t ha t  the Direction Finder meets contract  
requirements. The or ig inal  t e s t  data form shal l  be siqned by the con- 
t r a c t o r ' s  t e s t  person and countersigned by the Government renresen ta t ive ,  
i f  assigned ( 4 . 2 ) ;  o r ,  i f  Government inspection i s  waived, the t e s t  data 
sha l l  include the statement,  "This c e r t i f i e s  t h a t  t h i s  un i t  shal l  f u l l y  
meets a l l  technical  requirements of the con t rac t , "  and shal l  be dated 
and signed by a responsible o f f i c i a l  of the contractor .  

5. PREPARATION FOR DELIVERY 

5.1 Preservation,  packaging, and packing.- Preservation,  packaging 
and packing shal l  be in accordance with MIL-E-17555, Level " C " .  

6. NOTES 

6.1 Note on Information Items.- The contents of t h i s  sect ion a r e  only 
f o r  the information of the  i n i t i a t o r  of the procurement requested and 
a r e  not pa r t  of the requirements of t h i s  purchase descr ip t ion.  They a r e  
not contract  requirements nor binding on e i t h e r  the Government o r  the  
contractor .  In order f o r  these terms t o  become a pa r t  of the resu l t ing  
con t rac t ,  they must be spec i f i c a l l y  incorporated in the schedule of the  
con t rac t .  Any re l i ance  placed by the  contractor  on the information in 

r these  subparagraphs i s  wholly a t  the  con t r ac to r ' s  own r i s k .  

6.2 Available Commercial Equipment of High Qua l i t y . -  I t  i s  the i n t en t  
of the Government t o  purchase h i g h  qua l i ty  commercially produced DF's 
o f  proven design. 


